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(54) [Title of the Invention] 

Method to Produce the Sustained Release Drug Tablet 

(57) [Summary] (There are Correction(s)) 
[Objective] 

This invention offers a method to produce the sustained release tablet that can 
control the elution of the drug to be constant by adding a relatively small amount of 
gel base material. 

[Structure] 

In this production method for sustained release tablets, a non-ionic water soluble 
cellulose ether, tannic acid, and the main drug are mixed and made into a tablet. 
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[Scope of the Patent Application] 

Metodfor produce the sustained release drug tab,e. characterized by mixing the 
rion-ater soluble cellulose other, tannic acid and the main drug, and by 
making it into a tablet. 

Mentor producing the sustained reiease drug tabie, in which the non-ionic water 
so b e cellse ether is one of or a combination of two or more seiecte from the 
glp o. hydroxy propyi methy, cellulose, hydroxy propy, cellulose, or methy, 
cellulose, as was described in Claim 1. 

Metod^for producing the sustained reiease drug tabie, in which tannic acid is added 
Tn the amount 1 to 60 w« % to the non-ionic water soiubie ceiiuiose ether, as was 
described in Claim 1 . 

[Detailed Explanation of the Invention] 
[0001] 

rField of Utilization in Industry] 

T s lention reiates to the method ,or producing the matrix type susta,ned elease 
Tg tabie. which reieases the drug from a tablet a, a constant rate. «P"-V- * 
rels to the method ,or producing the gei matrix type sustained reiease drug tabiet. 

[0002] 

— - - usetu, delivery vehicles which have been studied 
for the purpose of decreasing the administering frequency to patients by 
lunuous y reieasing a drug to maintain the drug's effect for a iong *me. or afco for 
he purpose o, controiiing the concentration of the drug in the biood stream^ wh.ch 
can become toxic or cause side effects when the concentration in the biood stream 
becomes a certain value or higher, to be a. or below a ceratin level. Among the 
existing sustained release drug tablets, there is the matrix type in which the drug ,s 
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made into a tablet with a water soluble high molecular weight material or wax, and 
the "spastab?" (phonetically written) type, etc., in which a quickly dissolving part and 
a slowly releasing part are mixed and made into a tablet. The matrix type sustained 
release tablet uses the concentration gradient of the drug generated by penetrating 
water as the driving force for elution, and this is also called the diffusion rate- 
determining style, and there is the gel matrix type which uses a water soluble high 
molecular weight material and the wax matrix type which uses a wax. Concerning 
the gel matrix type, the mixed base agent with hydroxy propyl methyl cellulose (from 
now on, this will be indicated as HPMC) alone, or with HPMC and methyl cellulose 
(from now on, this will be indicated as MC), the sodium salt of carboxy methyl 
cellulose (from now on, this will be indicated as Na- CMC), etc., is made into the 
tablet with the main drug, and this is indicated in Patent Kokai No. S58-110513, 
Patent Kokai No. S58-174311 Official Gazette. In addition, an improved method in 
which HPMC is used after it is spray dried with tannic acid or an acrylic acid type 
polymer, is shown in "Presentation Abstract page 165, of The Seventh Symposium 
for Drug Production and Particle Design". On the other hand, in the wax matrix type, 
the main drug is wax treated and the obtained flakes are made into a tablet, and this 
is indicated in Patent Kokai No. S56-14091 Official Gazette. However, in the gel 
matrix type, in the case when the water solubility of the main drug is especially high, 
the base material that is used to form the gel must be used in large quantities to 
control its elution. Although the improved type has merits, the process is long and 
the procedure becomes a nuisance. In addition, in the case of the wax matrix, since 
it uses wax which almost never dissolves or swells in the digestive fluids of the body, 
the control of its elution is very difficult, and its elution tends to fluctuate easily with 
the slightest change in the process, and this is a problem. 

[0003] 

[Problem That this Invention Intends to Solve] 

Therefore, the objective of this invention is to offer the method to produce the 
sustained release tablet that can control the elution of the drug to be consistent by 
adding a relatively small amount of gel base material. 

[0004] 
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[Method to Solve the Problem] 

The inventors studied to solve the above mentioned problem, and as the result they 
discovered that the tablets with excellent sustained release ability can be obtained 
even with a relatively small blended amount of non-ionic cellulose ether, when tannic 
acid is added into the non- ionic water soluble cellulose ether, and this invention was 
completed. Therefore, an essential of the production method of the sustained 
release tablet of this invention is that a non-ionic water soluble cellulose ether, tannic 
acid, and the main drug are mixed and made into a tablet. 

[0005] 

Next, this invention will be explained in detail. As the non-ionic water soluble 
cellulose ether used in this invention, HPMC, MC or hydroxy propyl cellulose (from 
now on this will be indicated as HPC) are preferred, and these can be used alone or 
in combinations of two or more. These water soluble cellulose ethers form a gel 
when they contact with water, and they release the main drug from this gel layer by 
dispersion. Especially, HPMC and HPC are excellent for forming the gel, hence they 
are suitable for this invention. In addition, those with a high polymerization degree 
(viscosity of the aqueous solution) among these, form a stronger gel layer (i.e., a gel 
layer that is stronger than that formed by the one with a lower polymerization degree) 
when they contact with water, therefore, it can control the elution speed of the main 
drug better, and thus when these are appropriately selected, the tablets with the 
desired elution characteristics can be obtained. 

[0006] 

The amount of this non-ionic water soluble cellulose ether to be added varies, 
depending on the desired performance for sustained release, however, normally, it 
should be 10 to 40 wt %, preferably 15 to 30 wt % of the tablet. If it is less than 10 
wt%, the tablet decays at an early stage of elution, and a large amount of drug is 
released at once, and the drug concentration in the blood stream can no longer be 
controlled to be consistent, and in that case, it does not function as the sustained 
release drug. Also, when it exceeds 40 wt %, the elution speed in the later half 
becomes extremely slow. Since these matrix base materials are added in relatively 
large amounts, as was mentioned above, the ionic cellulose ethers such as Na- 
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CMC, etc., can not be used in this invention since they might react with the main 
drug. 

[0007] 

The tannic acid that is used in this invention may be the commercially sold product, 
and the amount of this to be added varies depending on the desired performance for 
sustained release, or depending on the non- ionic water soluble cellulose ether that 
is used, however, normally it should be 1 to 60 wt %, preferably 2 to 40 wt % of the 
non-ionic water soluble cellulose ether. If it is less than 1 wt %, the effect of addition 
is not sufficient, and even if it exceeds 60 wt %, the adding effect almost never 
changes, therefore it is not necessary to add more than 60%. 

[0008] 

When the tannic acid is added even in a small amount into the non-ionic cellulose 
ether, the sustained release ability can be obtained compared with the case of the 
cellulose ether alone, and the reason for this can be hypothesized as follows. 
Generally, cellulose ether forms an adduct with polyhydric phenols, and tannic acid, 
which is one of the polyhydric phenols, forms adducts with water soluble cellulose 
ethers, and when it is added in large amounts, it becomes insoluble in water, and 
this is already known. When the tablet of this invention is administered, the tablet 
absorbs water and the water soluble cellulose ether forms a gel layer, however, the 
tannic acid that was added previously forms an adduct with the cellulose ether, and 
this makes a stronger gel layer, so that the diffusion rate of the main drug becomes 
lower. 

[0009] 

The non-ionic water soluble cellulose ether and tannic acid may be mixed in the 
powder form before making the tablet. The production of this sustained release 
tablet will be explained according to an actual prescription. The non-ionic water 
soluble cellulose ether, the tannic acid and the main drug are well mixed by using a 
V- type mixer, etc., and thereafter, this mixture can be made into tablets directly by 
ordinary methods, and thus, the objective tablets can be obtained. Here, if 
necessary, these tablet flakes may include excipients such as starch, milk sugar, 



NY01 376871 v 1 



5 



No. H4-346919 

etc., or a lubricant such as magnesium stearate, etc., in an appropriate amount as 
well. 

[0010] 

[Actual Examples] 

Next, concrete forms of this invention will be explained referring actual examples and 
comparison examples, however, this invention will not be limited to these examples. 

Actual Examples 1-3, and Comparisons 1-2. 

HPMC (90SH- 100, made by Shin'etsu Kagaku Kogyo K.K.), ethenzamide and tannic 
acid were mixed in the proportions indicated in Table 1 in a V type blender for 10 
minutes. Then, magnesium stearate (from now on, this will be indicated as Mg- St) 
was mixed in too, and thereafter, the mixture was made into tablets at 0.8 t / cm 2 
using a single punching tablet making machine, KT-2 made by Okada Seiko K.K., 
and the flat 10 mm diameter tablets with sustained release ability were made. Each 
obtained tablet was tested for its elution under the below listed conditions, and the 
results shown in Table 2 were obtained. 

Method : Paddle method indicated in Japanese Pharmacopoeia 1 1 (rotary speed : 
100 rpm) 

Test liquid : "Nikkyoku?" {this might be an abbreviation from Japan Pharmacopoeia, 
Translator) No. 1 liquid (pH : 1 .2) 



[0011] 
□ able 1] 





Actual Examples 


Comparisons 




1 


2 


3 


1 


2 


Ethenzamide 


237 mg 


237 mg 


237 mg 


237 mg 


237 mg 


90SH- 100 


60 mg 


60 mg 


60 mg 


60 mg 


180 mg 


Tannic acid 


3 mg 


6 mg 


24 mg 


0 


0 


Mg - St 


3 mg 


3 mg 


3 mg 


3 mg 


3 mg 



[0012] 
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[Table 2] (unit : % 




Elution time (hr) 




1 


2 


4 


6 


8 


12 


Actual Example 1 


5.9 


11.0 


20.4 


43.9 


64.7 


84.2 


100 


Actual Example 2 


3.3 


6.2 


11.6 


20.7 


32.6 


44.5 


55.0 


Actual Example 3 


2.7 


4.6 


8.2 


13.9 


18.4 


22.7 


27.5 


Comparison 1 


12.0 


24.2 


46.3 


89.2 


100 






Comparison 2 


4.5 


11.8 


21.8 


41.2 


62.1 


81.3 


100 



[0013] 

From this we can see that in Examples 1 to 3, the elution is well controlled compared 
with Comparison 1 in which the added amount of HPMC is the same, and also that in 
comparing the added amount of HPMC in Example 1 and Comparison 2, both of 
which resulted almost same elution speed, the added amount of HPMC was 2.5 
times larger in the Comparison case than in the Example case. 

[0014] 

Actual Examples 4-6, and Comparisons 3-4 

The same procedure was performed as in Actual Examples 1-3 and Comparisons 
1 - 2, except that the HPMC was changed to 60SH- 4000, and the ethenzamide was 
changed to salicylamide, and the prescription is shown in Table 3. The elution test 
was done for the obtained tablets, and the results shown in Table 4 were obtained. 



[0015] 
[Table 3] 




Actual Examples 


Comparisons 




4 


5 


6 


3 


4 


Salicylamide 


237 mg 


237 mg 


237 mg 


237 mg 


237 mg 


60SH- 100 


60 mg 


60 mg 


60 mg 


60 mg 


150 mg 


Tannic acid 


6 mg 


12 mg 


24 mg 


0 


0 


Mg - St 


3 mg 


3 mg 


3 mg 


3 mg 


3 mg 
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0016] 

Table 4] (unit : % 




Elution time (hr) 


0.5 


1 


2 


4 


6 


8 


12 


Actual Example 4 


4.8 


16.2 


32.1 


52.7 


60.9 


66.1 


71.6 


Actual Example 5 


4.5 


5.8? 


15.0 


23.7 


31.7 


35.7 


46.5 


Actual Example 6 


4.4 


7.2 


11.5 


18.0 


23.0 


30.0 


36.5 


Comparison 3 


12.1 


27.1 


68.8? 


100 


100 






Comparison 4 


4.2 


7.4 


11.3 


18.5 


23.7 


31.2 


37.3 



Note: "?" in the Tables indicates illegible, Translator. 
[0017] 

From this we can see that in Examples 4 to 6, the elution is well controlled 
compared with Comparison 3 in which the added amount of HPMC is the same, and 
also that in comparing the added amount of HPMC in Example 6 and Comparison 4, 
both of which resulted almost the same elution speed, the added amount of HPMC 
was 3 times larger in the Comparison case than in the Example case. 

[0018] 

[Effect of the Invention] 

Using the sustained release tablet of this invention, the elution of the drug can be 
controlled to be constant by adding a relatively small amount of gel base material. 
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*L«tt£OR#JH*fcttX?7y>Rvy*->«> 
[0 0 10] 

RMlcJ:9tt9!r**<. *R9!l*C4>XttMa>e«4>* 

Hftfcl 1 - 3 fc<fctf)t«« 1 - 2 

HPMC («*«fc*I«ttR. 90SH-100) . X^>+f£ 
?A (BIT Kg-Sttf*) Hffl»X«*»fI 

fc. 

» 'tt : B*»Wni«>7t K;Utt (BIER : lOOrpi) 
2£»tt : BJU3B1* (pH : 1.2 ) 

[0 0 11] 

[£1] 





X 


n 


m 


vt tt m 


1 


2 


3 


i 


2 




237«c 


237.* 


287m 


237m 


237m 


90SH-100 


60 * 


60* 


60 o 


60* 


160 0 




%n 


6* 


tiff 


0* 


0* 




3* 


%* 


%» 


3* 


3* 



[0 0 12] 



30 [£2] 





mm) 


0.5 


1 


2 


4 


6 


8 


12 




i 


5.9 


11.0 


20.4 


43.9 


64.7 


84.2 


100 




2 


3.3 


6.2 


11.6 


20.7 


32.8 


44.5 


55.0 




3 


2.7 


4.6 


8.2 


13.9 


18.4 


22.7 


27.5 


&*« 


1 


12.0 


24.2 


46.8 


89.2 


100 








2 


4.5 


11.6 


21.8 


41.2 


62.1 


81.3 


IDD 



[0 0 13] Ztl£0* *tt«l-3TttHPMC*>* 
TW:t. *fc««n«0«HHRR3W»sn&R«9^ 

i cktt»« 2 (oh p mc mwm *Jt«rr* tit ewnn 

[0 0 14] ^j«W4-6^< i t^tt«W3-4 
HJ6«l-3Ji5J:tftttt«l-2C^^X. HPMC* 



[0 0 15] 
[13] 
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it tt 
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237Bf 






237** 


60SH-100 


60* 


60// 




60* 




160* 




6" 




24* 


0* 




0" 


St 


3* 


3* 


3" 


l» 




3» 
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it 




4 


4.8 


16.2 


32.1 


52.7 


60.9 


66.1 


71-6 




6 


4.5 


6.8 


16.0 


23.7 


31.7 


35.7 


46.5 




6 


4.4 


7.2 


11.5 


1B.0 


23.0 


30.0 


36.5 


it** 


3 


12.1 


27.1 


61.8 


100 


100 








4 


4.2 


7.4 


11.3 


18. & 


23.7 


31.2 


37.3 
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